The transformation of values into prices of production, in volume 3 of Capital, was a vital step in Marx's exposure of the anatomy of capitalism and the laws of capital accumulation. In ‗The valueprice transformation in Marx and the problem of crisis', Henryk Grossman dealt with the fundamental context and significance of the transformation and its implications for theories of economic crisis. While the issue at stake has been the coherence of Marx's entire analysis of capitalism, almost all of the controversy over the transformation has been preoccupied with the narrower questio of the theoretical adequacy of his mathematics. This was the case both before Grossman's essay, as he pointed out, and over the subsequent eighty years.
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Luxemburg dealt only with value schemas, even through the division of surplus value into distinct revenue streams has direct bearing on her contention that a purely capitalist system will break down because a portion of the surplus value it produces, in the form of consumer goods, cannot be sold.
Her conclusion depended on the assumption, derived from the value schemas, that there is no transfer of surplus value between departments of production. Yet this is precisely what occurs through the formation of prices of production and the average rate of profit.
In their accounts of economic crises, Hilferding and Bauer also relied on value schemas in which rates of profit vary across industries, even though it is prices of production and the average rate of profit which regulate production and accumulation, and the transformation means that crucial proportions differ between value and production prices schemas. Bauer attempted to refute Luxemburg by demonstrating that proportional, crisis-free growth, in which surplus value was fully realised, was possible. He did so by arbitrarily reallocating surplus value from one department to another. The transformation, which brings about a redistribution of surplus value among department of production through exchange, renders this illegitimate procedure redundant. Hilferding's extensive discussion of bank and financial capital likewise failed to go beyond value schemas, even though these are only concerned with productive capital and that at a high level of abstraction.
Explanations of crisis in terms of underconsumption (Luxemburg) and disproportionality (Hilferding and Bauer) are flawed because their analyses are conducted at the level of value rather than price of production schemas. They failed to go beyond the theoretical framework of classical political economy, which had grasped the reality of the formation of the general rate of profit but had been incapable of explaining it. A further crucial weakness in Luxemburg's argument was the Ricardian assumption that surplus value cannot shift between departments of production because of the natural form 7 of the commodities in which it is embodied.
Grossman's work on the transformation also gave rise to a university course, documented in unpublished student notes, and an unfinished manuscript. These including critical and detailed surveys of hostile assessments of Marx's value theory and addressed procedures for calculating the transformation. He did not publish anything on the calculation of the transformation, which suggests that he was not entirely satisfied with his reasons for endorsing Marx's approach. 8 But he extended his critique of the Ricardianism of many economic theorists who identified themselves as 7 Luxemburg 1913, p. 311, uses the term ‗objective form'.
8 Grossman 1932, Grossman 193?. 5 Marxists in ‗Marx, classical political economy and the problem of dynamics '. 9 In that substantial essay, he emphasised the alien equilibrium assumptions, including the simultaneity of economic processes, shared by bourgeois economics in both its classical and contemporary forms, that had been imported into Marxism. As later critics of such assumptions have pointed out, they underpin not only the arguments of neo-Ricardian and neoclassical critics but also those of most ‗Marxists'
for rejecting Marx's transformation procedure and explanation of the crisis-prone nature of capitalism in terms of the tendency for the rate of profit to fall.
10
Grossman was the first to give prominence to Marx's explanation of the inherently crisis prone nature of capitalism and its tendency to break down, on the basis of the tendency for the rate of profit to fall that results from the logic of capitalist production (rather than distribution or exchange). In reviews of The Law of Accumulation, Arkadij Gurland accused Grossman himself of relying on Bauer's value schemas; 11 and Hans Neisser charged him with ignoring the transformation of values into prices of production. 12 Grossman's approach was, however, immune from these criticisms. His value schemas, unlike Bauer's, did not deal with separate departments but aggregates across the whole of commodity production. A tacit response to these criticisms, in another long and important footnote, pointed out that he was concerned with primarily general crises of over-accumulation that affect all spheres. For society as a whole, ‗the distinction between values and prices of production loses all significance', since here the dimensions of the two are identical. 10 See Carchedi 2011, pp. 53-130; Freeman 2010; and Kliman 2007; and Moseley 1993. Luxemburg's assumption that the objective form and quantity of commodities constrains the movement of surplus value between departments of production can be identified with the broader, mistaken framework which Kliman's calls ‗physicalism ', pp. 13, 35 ; also see Moseley 1993.
11 Gurland 1930 , pp. 79-80. 12 Neisser 1931 13 Grossmann 1929, pp. 107, 211 . In the abridged English translation, Grossmann 1992 , the first passage Grossman referred to is missing, while the second has been condensed. Jairus Banaji's full translation of The Law of Accumulation will be published in the Historical Materialism 6
The transformation makes the vital step of introducing the average rate of profit into his analysis but, according to Marx's own procedure, total surplus value is the same as total profit, the total value of all commodities and their total price of production are identical, as are the value and price of production rates of profit. While the formation of the general rate of profit is preliminary to the discussion of the ‗The law of the tendential fall in the rate of profit' in the third volume of Capital, 14 Marx's (and Grossman's) account of the law is unaffected by the transfer of surplus value between department of production and the disparity between the values and prices of production of particular commodities, and subsequent transformations. This is not the case for all the ‗Counteracting factors'. It is important, Grossman stressed, to conduct analyses of economic crises on as real a basis as possible, in particular taking the general rate of profit and prices of production into account.
And indeed Marx did discuss the counteracting effects that arise from foreign trade and the rise in share capital. 15 In the very substantial third chapter of The Law of Accumulation, Grossman himself presented extensive discussions of counteracting factors that arise at more concrete levels of analysis beyond introduction of competition and the establishment of the average rate of profit and production prices.
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Theories that explained economic crisis in terms of underconsumption or disproportionality, that is, ultimately, in the sphere of the circulation of commodities should have embraced one of Marx's most important breakthroughs in the understanding of capitalism by taking the value-price transformation, which had immediate implications for their theories, into account. Instead, Luxemburg, Hilferding, ‗Bukharin and other theorists of communism' leapt from value schemas to much more concrete levels of analysis, notably discussions of imperialism, finance and state policy.
Bukharin drew heavily on Hilferding and, by 1932, although The editor is grateful to Fred Moselely for his advice, particularly on the concepts of cost prices and prices of production.
This essay, along with many others on economic theory, will appear in the first of four volumes of Grossman's works to be published in the Historical Materialism Book Series.]
21 Karl Marx, Capital. Volume 3, Penguin, Harmondsworth, 1981, p. 956. appearances present themselves to consciousness, which means that-purely methodologicallytheir hidden, essential ‗core' can only be accessed through the analysis of appearances.
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But the concrete appearances are important to Marx not only because they are the starting point and the medium for understanding the ‗real movement'. They are, rather, the very objects that Marx ultimately wants to identify and understand in their interconnection. By no means does he simply want to restrict himself to the exploration of the ‗essence' while ignoring the phenomena. In fact, the essence, once identified, has the function of enabling us to comprehend concrete appearances. This is why Marx strives to find the ‗the law which governs these phenomena', i.e. ‗the law of their variation'. 
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By using a concrete example, Marx shows that it is not enough to reduce the values created in industrial production to the general law, i.e. to state ‗that commodity values are determined by the labour-time they contain'. This is because empirical processes in the sphere of circulation, e.g. the influence of commercial capital on the commodity prices, which are visible in practice, show ‗phenomena which, in the absence of a very far-reaching analysis of the intermediary stages of the process, seem to presuppose a purely arbitrary determination of prices' so it appears that ‗the circulation process as such determines the prices of commodities, and that this is within certain limits independent of the process of production', that is, of labour time. Therefore, in order to demonstrate the illusion of this appearance and to establish the ‗inner connection' between the However, the transformation of values (value prices) of the schema into prices of production and also the equalisation of the different profit rates in the individual spheres of the schema into the general rate of profit would by no means suffice to explain the existence of commercial profit. We would merely be taking into account productive capitals, i.e. those contributing to the creation of surplus value in the formation of the general rate of profit and the transformation of value prices into prices of production. Such a process of equalisation would therefore only be ‗our first consideration' of the general rate of profit but by no means its ‗finished form'. 62 Commercial capital, which has no part in the creation of surplus value, still remains to be considered. To explain the existence of commercial profit yet another stage in the procedure of successive approximation would be necessary, to ‗supplement' the first process of equalisation of productive capitals alone by ‗the participation of commercial capital in this equalisation', i.e. by a second order equalisation.
63
Only in this way can the ‗finished form' of the profit rate be attained, after prices of production have been given a ‗more accurate definition' 64 and been modified into ‗commercial prices' 65 which presents the original average profit rate ‗within more closely defined limits than before'. 66 We see that if the concrete, empirically given form of commercial profit is to be understood, the value schema has to be modified by the procedure of successive approximation in a number of ways.
Under the premises of the value schema, i.e. without these intermediary steps which lead from then the value of agricultural produce is higher than the price of production determined by the INDUSTRIAL AVERAGE profit would be, the excess of this value over the price of production constitutes the absolute rent. But in order that this excess of value over price of production can be measured, the price of production must be the prius; it must therefore be imposed on agriculture as a law by industry… Rent… cannot possibly be explained if industrial profit does not regulate AGRICULTURAL profit', Marx 1992, p. 289. ‗If we are to speak of an excess over the average profit, this average profit must first be established as a measure and, as is the 22
The discussion above has made it sufficiently clear that the categories presented in the value schema, value, surplus value and different rates of profit are not of immediate, decisive importance for understanding the concrete process of capitalist production. On the contrary, the important categories are those not encompassed by the schema: prices of production, profit and its partial forms, and finally the general average profit rate. These categories must be awarded primacy for the immediate understanding of concrete capitalist production, precisely because the average rate of profit is the ‗regulator' and the ‗driving force' of this production and because the whole capitalist movement rests on the equalisation of different profit rates.
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If one recalls this state of affairs, it becomes clear that a value schema that lacks all of these real categories, on which real capitalist movement rests, allows us to recognise the tendencies of historical development, in other words ‗the general law of capitalist accumulation' as Marx already presents it in the first volume of Capital. 79 But it is not at all suited to reproduce in thought the concrete forms of the movement of capital. This is precisely why deductions based on the value schema regarding proportionality or disproportionality of individual spheres of production are not conclusive and at least premature.
The value schema as an historical and theoretical point of departure
If we allocate the role of the regulator and driving force of capitalist production to the categories provided by experience-prices of production, average profit rate and general rate of profit-this 87 ‗The entire capitalist production process, moreover, is governed by the prices of products. But the governing prices of production are themselves governed in turn by the equalisation of the rate of profit and the distribution of capital among the various spheres of social production which is appropriate to that equalisation. Thus profit appears in this case as the principal factor not just of the products' distribution but also of their actual production ' 1981 , p. 1022 . 88 Marx 1981 89 Marx 1981, pp. 297, 281. [Grossman's emphasis.] production, and thus the very elements, such as prices of production and average profit, which are decisive for the proportionality or disproportionality of capital distribution in developed capitalism.
The real categories which regulate the whole mechanism are disregarded; attention is only given to categories which are unreal (different profit rates) and which-if they were realised-would inevitably ‗abolish… the entire system of capitalist production'!
90
The deficiencies of such an approach are clear. If the contradiction, discussed earlier, between value theory and ‗actual phenomena of production', i.e. between the value schema and capitalist reality, is to be resolved, then the analysis of the capitalist reproduction process cannot remain at the level of the value schema with its different profit rates. Then it actually has to be regarded as a ‗theoretically primary factor'. Using value theory and therefore the value schema merely as a starting point for an analysis, with the help of a series of intermediary stages, we can find the bridge that leads us to real phenomena, i.e. to prices of production and the average profit rate. In short, the value schema must be transformed step by step, through multi-level, successive approximations into a production price schema. ‗It is evident that the emergence, realisation, creation of the general rate of profit
necessitates the transformation of values into prices of production that are different from these values.'

91
In the second volume of Capital Marx does begin his analysis of the crisis problematic with a value schema. But his line of argument at this level of abstraction, removed from and initially in contradiction with reality, is not and cannot be conclusive. It has a merely preliminary character and will be completed by the theory of volume 3 of Capital, the theory of the transformation of values into prices of production. In Marx's analysis, the value schema constitutes only the embryonic form, the first stage in the procedure of successive approximation, which can only mature into the price form through a series of metamorphoses! Marx's value schema restricts the analysis to only the creation of value and surplus value as a whole, i.e. the form in which they emerge from the process of production, so that competition and the influences of the sphere of circulation on the distribution of this surplus value are not considered at this stage. Subsequently, however, the elements previously excluded must be considered. Thus the analysis of the creation of surplus value in the process of production must be supplemented by the analysis of its distribution in the process of circulation by means of competition. The following conclusion for the crisis problematic-in so far as it relates to the mutual relations of dependency and proportionality among the individual spheres of production-which also indicates the course of further research, emerges from what has been said above:
If the analysis of the law of crisis is to be conclusive about capitalist reality then it must not be restricted to the value schema, the first stage in the procedure of successive approximation, but must occur at all stages and also be demonstrated through a production price schema.
The crisis problematic and the lessons of volume 3 of Marx's Capital
The research agenda formulated so far, however, stands in blatant contradiction with the actual history of the treatment of the crisis problematic in the Marxist camp. With the publication of Tugan-Baranowsky's book, there was a turn to the opposite extreme. [ 104 Marx 1989, p. 401.] 29 presented in the schema, the method of increasing the accuracy of the reproduction schema.
According to Rosa Luxemburg and Otto Bauer, there is no need to approximate the understanding of reality, step-by-step, since the schema already reflects reality! It is therefore only a logical consequence of this disastrous error that, for Rosa Luxemburg and Otto
Bauer, not only the problem of the value-price transformation but also the connected problem of the general rate of profit and the problem of the transformation of surplus value into the specific forms of profit (commercial profit, interest etc.) , that is, the whole theory of the third volume of Capital do not exist! They remain within the ‗embryonic form' of the value schema, at a stage of abstraction far removed from reality, without entering into the ‗metamorphoses', 105 i.e. the path which leads to the successive approximation of concrete capitalist reality. It is self-evident that, as a consequence of this fatal misconception of Marx's method, the connection between the problem of the valueprice transformation and the problem of crisis can be neither seen nor dealt with. relationship.' The average rate of profit is, after all, the guiding force so that ‗every capital is in fact treated only as part of a common whole, the whole of social capital, and assigned the profit to which it is entitled, according to its size, out of the surplus value wrested from society, regardless of the quantity which this particular capital has actually created'. concepts! It is therefore self-evidently a logical contradiction that Rosa Luxemburg identifies no consequences for the subsequent course of her own analysis from her own assertion of the empirical fact of average profit and its central governing role; that she does acknowledge the existence of average profit rate but equally insists on the proposition that commodities are exchanged at their values! The section of her book quoted above is also the only one where she speaks of average profit and, in a disguised form, of prices of production. But nowhere is this insight put to use in the analysis of the problem of crisis.
Rosa Luxemburg herself apparently sensed that the value schema is a construction distant from reality, when she wrote about the relationship between the third volume of From what has been said, it is without anything further clear that the tendency for profit rates to level out, through the transfer of a part of surplus value from department II to department I, shake 114 [Sternberg 1926.] 115 In Otto Bauer's well-known reproduction schema, each department makes 10,000 c and 2,500 v from its surplus-value available for the purposes of accumulation in the first year of production. have substantiated their analyses and conclusions on the basis of a production price schema, which presents the regulating categories of prices of production, competition, and the average rate of profit. Whether one argues for the necessity and inevitability of crises under capitalism, or, as the neo-harmonists do, for the possibility of crisis-free progress, it is clear that any deductions drawn from a value schema must be premature and inconclusive. What could the analysis of a value schema possibly tell us about the necessary proportionality or disproportionality of commodity exchanges under capitalism when the proportional relationships so meticulously calculated in the value schema are later overturned by the tendency for profit rates to equalise and by the necessary redistribution of surplus value this causes! None of the theorists named above has identified, even mentioned in a single word, let alone engaged with the importance and consequences for the crisis problematic of the transformation of values into prices of production.
121 120 [Bukharin 1972.] 121 This is even true of Isaac Ilych Rubin who concedes ‗Thus the labour theory of value and the theory of production prices are not theories of two different types of economy, but theories of 123 According to Marx ‗[t] his confusion on the part of the theorists' is that ‗all economics up till now has either violently made abstraction from distinctions between surplus-value and profit, between rate of surplus-value and rate of profit, so that it could retain the determination of value as its basis, or else it has abandoned, along with this determination of value, any kind of solid foundation for a scientific approach, so as to be able to retain those distinctions which obtrude themselves on the phenomenal level', Marx 1981 , pp. 268-269. 124 Marx 1910b , p. 280 [Grossman's emphasis. Cf. Marx 1992 125 Marx 1989, p. 401 . Marx's chain of thought and concludes the procedure of successive approximation, after it has passed through all its stages and arrived at concrete reality. It is, needless to say, peculiar that the discussion of Marx so far has been guided not by an understanding of the totality of Marx's line of argument in all its stages but only by ‗premises', i.e. the value schema, ripped out of this coherent chain of thought. Instead of developing Marx further, as the theorists named above believed they were doing, they all return to the point at which the post-Ricardian school stalled and finally 126 Marx 1989, pp. 390 
